Modulation of Na+-H+ exchange by ethinyl estradiol in rat colonic brush-border membrane vesicles.
Prior studies by our laboratory have suggested that a relationship may exist between rat colonic brush-border membrane vesicular fluidity and Na+-H+ exchange. To further explore this possible relationship, in the present studies the effects of ethinyl estradiol (17 alpha-ethinyl-1,3,5-estratriene-3,17-beta-diol) administration subcutaneously (5 mg/kg body wt. per day) for 5 days, on rat colonic brush-border membrane fluidity and Na+-H+ exchange were examined. This treatment regimen has previously been shown to decrease the lipid fluidity of rat hepatic and rabbit small intestinal plasma membranes. In agreement with these prior studies, the present results demonstrate that this agent decreases the lipid fluidity of treated-rat colonic brush-border membranes compared to control membranes, as assessed by steady-state fluorescence polarization techniques using three different fluorophores. An increase in the cholesterol content and cholesterol/phospholipid molar ratio of treated-membranes appear to, at least partially, be responsible for the fluidity differences. Furthermore, examination of the kinetic parameters for amiloride-sensitive sodium-stimulated proton efflux in treated and control membrane vesicles, utilizing the pH-sensitive fluorescent dye, Acridine orange, revealed that ethinyl estradiol administration decreased the Vmax for this exchange mechanism, expressed in arbitrary fluorescence units, by approx. 25% but did not influence its Km for sodium. These data, therefore, lend further support to the contention that alterations in fluidity may modulate Na+-H+ exchange in rat colonic brush-border membrane vesicles.